Same Material, Different Wavelengths
Though the GaN was the same in both crystals, the light emission from the two wires differed by 100 meV, with one emitting around 370 nm and the other at 390 nm.
"This is sort of the first proof of concept that you do have the capacity to control the growth direction of gallium nitride," Yang says.
Being able to control the direction of growth means that researchers can tune various physical properties of the material, such as bandgap, index of refraction, thermal and electrical conductivity, and piezoelectric polarization. The standard way of controlling these physical properties is by varying the size of the nanostructure, but his method provides another means of control, Yang says.
"Basically we add another knob to tune these physical properties," he says.
Charles Lieber, a professor of chemistry at Harvard University (Cambridge, MA) who works with nanowires, calls the Berkeley work "a nice piece of science but not something that I would call a breakthrough, since the basic ideas-of substrate controlled growth orientation and structures (triangular and hexagonal)-have been demonstrated in previous publications for several nanowire systems. To me the much bigger issue is whether one can achieve selective n-and p-type doping needed to make active photonic devices," he says.
Zhong Lin Wang, a professor of materials science and engineering at Georgia Institute of Technology (Atlanta, GA), says the method of using single-crystal substrates to grow nanowires was probably first demonstrated for zinc oxide a few years ago. But the fact that Yang achieved it with GaN is important. "The result is not surprising from my point of view, but good progress for GaN," Wang says.
Yang says he hopes to experiment with other substrates to achieve different growth directions. In the meantime, his team is busy trying to learn all the details of the materials it has already produced. The team is also trying to build LEDs and field-effect transistors out of its nanowires to see how well they work. ( )
